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[57] ! ABSTRACT

A silencer is provided for reducing noise from exhaust
gases from an internal combustion engine. The silencer
is of the type having an outer cylindrical cover and a
coaxial inner cylindrical tube which define between
them an annular cylindrical chamber into which the
exhaust gases which enter the silencer are admitted.
The inner tube is a perforated tube, a first open end of
which forms the sole admission orifice for the gases into
the silencer and the other opposite end of which 1s
closed. The inside wall of the outer cover is lined with
a layer of absorbent material mounted about the mner
tube along substantially the entire perforated length of
the inner tube.

13 Claims, 1 ‘Drawing Sheet
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SILENCER FOR EXHAUST GASES AND PART OF
AN EXHAUST LINE HAVING SUCH A SILENCER

BACKGROUND OF THE INVENTION

The present invention relates to a silencer for exhaust
gases from an internal combustion engine of the type
“having an outer cylindrical cover and a coaxial inner
cylindrical tube which define between them an annular
cylindrical chamber into which the exhaust gases which
enter the silencer are admitted.

The invention also relates to a part of an exhaust line

incorporating such a silencer.

The higher temperature of the exhaust gases gener-
ally has the disadvantage of causing the constituent
materials, and in partlcular the metals, of the silencers to
experience fatigue in a relatively short time such that
they are often used beyond the period in which they
perform properly.

These high temperatures create total or partial defor-
mation and/or destruction in the exhaust lines, espe-
cially in the inlet zone of the silencers, in particular
because of a thermal fatigue phenomenon. This phe-
nomenon takes on more and more importance with the
widespread use of exhaust lines having catalytic poliu-
tion-control units, at the outlet of which the gases com-
monly reach temperatures greater than 900° C. Further-
more, very high temperatures are not conducive to the
use of light alloys, the low density of which would
otherwise enable very substantial reductions in weight.

Furthermore, low-frequency vibrations, created by
the succession of explosions at certain engine speeds and
by the mechanical excitation of certain elements such as
the engine-silencer connecting tubes, as well as the
transverse partitions of the silencer against which the
exhaust gases colhde, are a considerable annoyance and
cause a dull noise in the passenger compartment of the
vehicle. -

SUMMARY OF THE INVENTION

The object of the present invention is to provide a
silencer which enables the temperature peaks to which
the constituent materials of the silencer are subjected to
be reduced and distributed and the majority of the low
~ frequencies normally created in a silencer to be con-
verted simultaneously into medium and high frequen-
cies which are easier to dampen and to absorb. The
invention must also enable the impact of the shock
waves caused by the gases impinging against the walls
or bases, which are perpendicular to the direction of
propagation of the gases and the gas jets, to be sup-
pressed by distributing them over a more substantial
surface area.

To this end, the invention prowdes a silencer, charac-
terized in that the inner tube is a perforated tube, a first
open end of which forms the sole admission orifice for
gases into the silencer and the other opposite end of
which is closed, and in that the inside wall of the outer
cover is coated with a layer of absorbent material which
runs axially over substantially the entire length of the
inner tube.

According to another feature, the closed end of the
inner tube is shaped in order to cause the gases to be
reflected.

The invention also provides a part of an exhaust line
for the flow of the exhaust gases from an internal com-
bustion engine. The part of the exhaust line 1s the type
having a continuous outside cover with a substantially
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constant section enclosing at least one noise-reducing
block positioned longitudinally in the cover so as to
define at least one section for the transfer of the fluid.
The part of the exhaust line has a given length so that

this section participates in the noise-reduction function

of the part of the exhaust line, characterized in that at
least one section of the part of the exhaust line 1s pro-
duced so as to form a silencer according to the inven-
tion, for which the continuous outside cover has a sub-
stantially constant section forming the outer cylindrical
cover of the silencer.

The section forming the silencer may, for example, be
the inlet section of the exhaust line which has a joining
portion connecting the inside wall of the outside cover
to the open end of the inner tube. ~

BRIEF DESCRIPTION OF THE DRAWING
FIGURE

Other features of the invention will emerge upon
reading the description which follows, for the elucida-
tion of which reference will be made to the attached
drawing in which the single figure shows a silencer
produced according to the teaching of the invention.

DETAILED DESCRIPTION OF THE
INVENTION

The partial cross-sectional view of the figure shows a
silencer 10 which has a cylindrical outer cover 12 con-
nected to a cylindrical inner tube 14 for the admission of
exhaust gases by a conical joining portion 16.

The inner cylindrical tube 14 has a first open end 17
through which are admitted all the exhaust gases circu-
lating in a part of the exhaust line (not shown) by virtue
of the joining portion 16 which guides all the gases
towards this open end. |

The second end 18 of the inner tube 14 i1s an end
closed by a solid (i.e. non-perforated) end-wall 20
against which are reflected at least some B of the gases
A which enter the inner tube 14. Any shape for the end
18, for example a body of revolution, which does not
have a wall perpendicular to the flow and which causes
the gases to be reflected may be suitable to close the
tube. That is, the end wall of the inner tube 1s angled
obliquely relative to the tube wall of the inner tube.

Along its entire length which is situated opposite the
wall of the outer cylindrical cover 12, the wall of the
inner tube is perforated so as to allow the admission of
the gases C into the annular, cylindrical inside chamber
22 defined radially by the outside wall of the inner tube
14 and by the inside wall of the outer cover 12.

Along its entire length which faces the inner tube 14,

" the inside wall of the outer cover 12 is lined with an
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annular sleeve of an absorbent material 24. The absor-
bent material may, for example, be a layer of steel wool
pressed radially outwardly by a helical spring 26.

The gases C which leave the inner tube 14 through
the perforations 28 penetrate and may traverse the ab-
sorbent material 24 to impinge against and reflect from
the inside wall of the outer cover 12 (as shown by arrow

D).

The coefficient of thermal transmittivity of the con-
stituent material, for example, aluminium, of the outer
cover 12 is selected so as to be markedly greater than
the coefficient of the absorbent material 2§ so as to
create a substantial temperature gradient, the thermal
shock being received by the absorbent material 24.
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Furthermore, the perforated inner tube 14 is suffi-
ciently long to enable the heat flow to be absorbed and
distributed over a considerable, rather than localized,
cylindrical surface area. |

The inner tube 14 is also sufficiently long so as to not
create a counterpressure detrimental to the general flow
of the gases in the exhaust line.

It can be seen that the shock wave at no time meets a
perpendicular wall in the general direction of its propa-
gation. |

During their passage through the holes 28 of the

perforated tube 14, the low frequencies are converted

into medium and high frequencies by a phenomenon .

known as “whistle”.

The absorbent material 24 also participates in the
noise-reduction function by absorbing a large number of
these medium and high frequencies.

Because of the substantially larger diameter of the
outer cover 12 relative to the inner tube 14 in their
zones which jointly define the annular chamber 22, a
slowing down of the speed of propagation of the ex-
haust gases results, thereby reducing the amount of
noise generated. The diameter of the outer cover 1s, for
example, 2 to 5 times greater than that of the inner tube.

The reflection of the gases which leave the absorbent
material causes them to lose some of their calories, the
latter being drawn out progressively towards the out-

side to reach the cover 12 which forms the exchange

medium with the outer air. The final exchange surface
area may be increased by providing a ringed zone 30
which projects radially outwardly.

Lastly, the passage of the gases through the holes 28
enables homogenization of the gases to be achieved, and
also provides for a better combustion of the non-burned
residues.

I claim:

1. A silencer for exhaust gases from an internal com-
bustion engine, comprising:

an outer cylinder cover; |

a single inner cylinder tube mounted coaxially within
said outer cylinder cover to form an anrnular cham-
ber between said inner cylinder tube and said outer
cylindrical cover, said inner cylindrical tube being
formed with a plurality of perforations therein and
having a first open end for admission of the exhaust
gases therethrough and a second closed end oppo-
site said first open end, said second closed end
comprising means for reflecting the exhaust gases
as the exhaust gases impinge thereagainst;

a layer of absorbent material mounted about said
inner cylindrical tube longitudinally along a sub-
stantial portion thereof; |

wherein said annular chamber defines a means to
allow the exhaust gases to flow substantially unhin-
dered from said perforations formed in said inner
tube to said layer of absorbent material; and

wherein said layer of absorbent material defines a
means for absorbing noise from the exhaust gases as
the exhaust gases pass therethrough. |

2. A silencer as recited in claim 1, wherein

said inner cylindrical tube comprises a cylindrical
tube wall; and | | ‘

said means for reflecting the exhaust gases comprises
an end wall shaped so as to reflect the exhaust
gases.

3. A silencer as recited in claim 2, wherein

said end wall is shaped as a body of revolution.

4. A silencer as recited in claim 2, wherein
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said end wall comprises portions angled obliquely
relative to said tube wall of said inner cylindrical
tube.
8. A silencer as recited in claim 2, wherein
s  said end wall of said closed end of said inner cylindri-
cal tube is non-perforated.
6. A silencer as recited in claim 1, wherein
said outer cover is formed of a material having a
coefficient of thermal transmittivity which 1s
greater than that of said layer of absorbent mate-
rial.

7. A silencer as recited in claim 1, wherein

said outer cover includes a ringed zone formed by

outwardly protruding sections of-said outer cover.

8. A silencer as recited in claim 1, wherein

said outer cover is 2 to 5 times greater in diameter

than said inner cylinder tube.,

9. A silencer as recited in claim 1, wherein

said perforations formed in said inner cylindrical tube

are formed along substantially an entire length
thereof from said first open end to said reflecting
means of said closed second end.

10. A silencer as recited in claim 1, wherein

said absorbent material is mounted directly against

said outer cylindrical cover, such that said means,
defined by said annular chamber, for allowing the
exhaust gases to flow substantially unhindered
from said perforations to said absorbent material is
- further operable to allow the exhaust gases to flow
substantially unhindered from said absorbent mate-
rial to impinge against and reflect from said cylin-
drical outer cover.

11. A part of an exhaust line for flow of exhaust gases
from an internal combustion engine comprising:

a continuous outer cover having a substantially con-

stant transverse cross-section; and

a silencer including

an outer cylindrical cover,

a single inner cylindrical tube mounted coaxially
within said outer cylindrical cover to form an an-
nular chamber between said inner cylindrical tube
and said outer cylindrical cover, said inner cylin-
drical tube being formed with a plurality of perfo-
rations therein and having a first open end for ad-
mission of the exhaust gases therethrough and a
second closed end opposite said first open end, said
second closed end comprising means for reflecting
the exhaust gases as the exhaust gases impinge
thereagainst,
layer of absorbent material mounted about said
inner cylindrical tube longitudinally along a sub-
stantial portion thereof,

wherein said annular chamber defines a means to

allow the exhaust gases to flow substantially unhin-
dered from said perforations formed in said inner
tube to said layer of absorbent matenal,

wherein said layer of absorbent material defines a

means for absorbing noise from the exhaust gases as
the exhaust gases pass therethrough,

wherein said continuous outer cover defines said

outer cylindrical cover of said silencer.

12. A part of an exhaust line as recited in claim 11,
wherein

said silencer is disposed in an inlet section of the

exhaust line.

13. A part of an exhaust line as recited in claim 11,
65 wherein

said silencer comprises a joining portion connecting

said outer cover with said inner cylindrical tube.
L ¥ L E %

10

15

20

235

30

35

45

50

35

60



	Front Page
	Drawings
	Specification
	Claims

